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In the precipitation system uranyl nitrate - sodium carbo-
nate - strontium chloride the influence of changes in concentration 
of uranyl nitrate on the precipitation of uranium was studied. The 
»concentration maximum« was found to occur when the equivalent 
concentrations of the precipitating components are satisfying the 
following expressions: 
1.5 1[U02(NOah] 
> 0.7 [U02(N03}2] - 1.36 
(1) 
(2) 
The final pH values of the systems were about 6. It was 
shown that expression (1) is valid in the range of 1 X 10-1 N 
to 1 X 10-4 N of uranyl nitnte, while expression (2) is valid in 
the range of 1 X 10-1 N to 2 X 10-a N of uranyl nitrate. 
The coprecipitation of uranium with strontium carbonate 
exceeded 850/o when the following relations existed between the 
equivalent concentrations of the precipitating components: 
[SrCl2] >- [Na2C03] (3) 
1[Na2COa] ~ 0.76 [U02(N03}2] + 0.7 (4) 
Expression (4) was found to be valid in the range of 6 X 10-2 N to 
2 X 10-4 N of uranyl nitrate. The region where more than 850/o of 
uranium was coprecipitated was represented by means of a pre-
cipitation body in a coordination system of the concentrations of 
strontium chloride (x - axis), sodium carbonate (y - axis) and 
uranyl nitrate (z - axis). 
INTRODUCTION 
Severnl authors have reported on the chemistry ·Of so1uble2· 12 and sparingly 
soluble5·12·13 complex . uranyl carbonates a111d the interaobon of ruranyl niitrate 
w.i!th sodium carbonate in aqueous solution10·14• 
Alkaline earth carrbona:tes are well known as spadngly soluble15·16, crystal-
line compounds. The amount of their precipitation or dissolutiolil in aqueous 
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solution is directed by the equilibrium existing between undissolved alkaline 
earth car;bonates and the ions 1n the soluhon in contact wii!th the precipitate 
(Me2+, OH-, H+, HC03-, CQ32-; Me2+ = Ba2+, Sr2>, Ca2+, Mg2+). This equilibrium 
was frequently calculated especially for natural waters, containing undis-
solved calci<um carbonates18·19• 
The mutual iinteraction of uralllyl niitraite, sodiurm cairibonate and alkaline 
earth chlorides ~i:n aqueous solutions was 'investigated, in order fo show the 
influence of changes in concentrafao,ns -of the reactants on the precipitation 
and dissolution of uranium. In a previous paper1 the infiuence of changes 
illl concentrations -of sodium carbonate and barium, strontium, calcium and 
magnesium chlorides was already shown by means of precipitation bodies raind 
contour diagrams and the particular precipitation systems were compared. 
For reasons of simplicity uranyl nttra.te was :kept at constant concentration 
(2 X io-3 N). In the system with strontium chloride the characteristic J"egiol!ls 
of precipitation, coprecipitation and di,ssolution of ur.aiI11iurm were found to be 
well deve1oped and rgood reproducibility of the results was obtained. Therefore 
this system was chosen as a model to eva1uate additionally the i,nfluence of 
changes in the concentration of uranyl nitrate. 
Using ,these and previously published results1·20•21, an overall survey of 
the phenomenology of the precipitation and dissolution of uranium in the 
three cormponernt precipitation system uranyl nitrate - sodium carbonate -
strontium chloride could rbe obtained. 
Considering that the knowledge .of the systems investigated may be 
important in urani'l.l'm technology (carbonate leaching of uranium in the pre-
sence of a1kal1ne earths22 etc.), an attempt was made to present ·the results in 
a simple way, 1n order ·to facihta-te their use. The method for the p['esentaition 
of two-component precipitation systems by means .of three-dimens~onal dia-
grams was therefore adarpted for the presentation of :three-component systems. 
Some simple empirical expressions, g.iving the relations of the concentrations 
of the precipitahng components 1n the region of prec.iipitation and cop.recipi-
tabon of ·uranium, were also derived. 
EXPERIMENTAL 
Analytical grade chemicals and bidistilled water were used for the prepa-
ration of standard solutions and samples. The concentrations of the 2N standard 
solutions of strontium chloride were determined by the ion exchange (Dowex - 50 
X-8, 50/100 mesh) technique23, while the standard solutions of uranium (2N uranyl 
nitrate) were analysed gravimetrically with 8-oxyquinoline24. The precipitation 
systems were prepared, and the precipitate separated as described previously1,21. In 
an aliquot of the clear mother liquor the uranium content was determined spectro-
photometrica11y2s. The pH of the samples was determined with a glass electrode 
and a calomel electrode using a Pye pH meter. 
Turbidimetric measurements were performed by means of a Zeiss tyndal-
lometer in connection with a Pulfrich photometer. 
RESULTS 
According to previous results\ obtaiined at constant concentration 
(2 X 10-3N) of u.ranyl nitrate, the extent of uranium preaipitat~on in the system 
uranyl nitrate - sodium carbonate - stron,tium chloride was almost i1nde-
pendent of changes illl concentration of strontium chloride when the latter 
was present in excess ·O.f sodium carbonate. In the following the percentage 
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of uranium precipitated and the pH values will be presented as a function 
of variable concentrations of sodium ca11bonate (lN to 1 X 10-4N) and uranyl 
nitrate (1 X 10-1N to 4 X 10-5N) at constant concentration (1 X 10-1N) of stron-
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Fig. 1. The contour diagram of the precipitation system uranyl nitrate - sodium carbonate -
strontium chloride (1 X 10-tN). The 10°/o differences in uranium precipitated are marked by 
figures o to 10. The isoprecipitating <regions with more than 85'/o of uranium precipitated 
are shaded. 
projection of a three dimensional pH diagram (Fig. 2) . Both diagrams were 
obtained from <their cross ,sections at various consfant concentrations of uranyl 
nitrate and variable concentrations of sodium carbonate. The corresponding 
cross section a.t 2 X 10-3N of uranyl nitrate was previously1 shown. In order 
to facilitate orientation, the equivalent concentrations of sodium carbonate 
alJld uranyl nitrate as well as of sodium carbonate and strontium chlo·r1de are 
indicated by dotted lines. 
In Fiig. 1 the precipitation diagram is shown. The results ex.pressed as 
the percentage of uranium precipitated are plotted 1i:n a plane of concen-
trations of uranyl nitrate (x - axis) and sodium carbonate (y - axis). The 
100/o differences of uranium 1preci:pitated are marked by figures 0 to 10 and 
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the regioos of equal percentage of uranium preci!pifated are indicated by 
contoms. The regions with more than 850/o of urain:ium precipitated a,re 
shaded. The boundary regions where the percentage of uranium precipitated 
rapidly decreased, and therefore poor reproducibiHty of the results was 
obtai!ned, are accordingly numbered. 
The regions of uran~um preciipitation (»concentration maximum«) and 
coprecipifatJ1on as well as the regions of complex so1ubility of uranium, 
observed earlier1 at coJ1stant concentration (2 X 10-3N) of uranyl nitrate, are 
evidently exiisti!ng through a wide range of concentrations of uranyl nitrate. 
The contour lines, limitiing the »coocentration maximum« are almost 
parallel to the dotted Hne, indica'ti.ng equivalent concentrations of sodium 
cad:5ooaite and uranyl nitrate. This means that when a certain concentration 
of uranyl n~trate was exceeded at 1 X 10-1N of strontium chloride the occur-
rence of the »concentratiion maximum« depended on the ratio of sodium 
carbonate and uranyl ni1irate concentrations rather than on the actual con-
centraition of uranyl nitrate. 
The copreciipitation region is limited by contour lines parnllel to both 
equivalence lines of the preoipiitation diagram. Accordingly, rin the concen-
tration range exaimiined the extent of the coprecip~tation of uranium with 
strontium car;bonate depended on the ratio of sodium carbonate and uranyl 
nnraite concentrations as well as on the ratio of sodiurm ca,rbonate and 
strontium chlocide concentrations. 
11 
systems aged overnight 
room temperature 
Fig. 2. Parallel p r ojection of the three - dimensional pH diagram of the system uranyl 
n itrate - sodium carbonate - stront ium chlo,ride (1 X IQ- IN). The diagram is cut with a plane 
at pH = 7. The regio n of concentrations where pH is about 7 is shaded. 
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1n Flig. 2 a paralel projection of the correspo1ndi:ng pH diagram is shown, 
where the pH values (z - axis) are plotted again.sit the concentration of 
sodi:um carbonate (x - a:x;is) and uranyl Illitrate (y-axis). In o·rder to get 
an impression of the space form of the diagram the pH curves are cut by o. 
plane with pH = 7. In the region where the ratio of sodium carbo1t1ate and 
uranyl ni:trate concentrations was higher than about 2.5 : 1 and strontium 
chloride was present in excess of sodium ca·rbonate (shaded region in Fig. 2), 
the final pH va1ues of the systems were about 7, as a result of the buffer 
eqwilibriium exj,sting between strontium carbonate precipitated and the ioos 
in the mother liquor (U(VI) , Sr2+, H+, OH-, HCoa-, CQ32-, etc.). On both s~des 
of the mentioned reg.ion each pH curve has an i·nflection, one of them re-
su1ti:ng from the ;interaobion of sodium carbonate and uram.yl ·nitrate, the other 
from the interaction of strontium chloride and sodi'lJlm ca.r·bonate (precipitation 
titration). When the raho of s,o:dium carbonate and uranyl nitrate concentrations 
was lower than 0.5, dissolution of the solid phase due to the increased acidity 















LOG CONCENTRATION RATIO 
s pH 
systems aged overnight 
room temperature 
3 ~ 2x10-3N 
4 0 5x 10" N 
5. . 1x10"N 
6 ~ 4x10'°"N 
2·5 
[Na2CDJ)![U02(N03li.] 
Fig. 3. The percentage of uranium precipitated and the pH values plotted against the ratio of 
the concentrations of sodium carbor;ate and uranyl nitrate. The concentration of strontium 
chloride is constant (1 X 10-1N) and in excess of sodium carbonate concentration. 
Ln Flig. 3 the percel1Jtage of uranium precipita·ted was plotted against 
the molar ra,tio o.f sod~um carbonate and uranyl nitrate at constant concen-
tration (1 X 10-1 N) of stmn1bum chloride. Sodirurn carbonate wa·s present in 
all systems in concentrations lower than 1 X 10-1 N. Curves 1-6 represent the 
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function at vanious constant concentrations (2 X 10-2N to 4 X 10-5N) of uranyl 
nitrate. 
Curves 1- 4 (2 X 10-2N to 5 X 10-4N of uranyl nitrate) have a common 
maximum where 900/o to 1000/o of the uranium present was precipitated. 
It occurs at a molar ratio 1.5 of sodium caribonate and uranyl nitrate, at 
pH = 6, and thus corresponds to the previously defined »concentration 
maxmnum«. At 1 X 10-4N of uranyl nitraite (curve 5) this maximum is shifted 
to a molar ratio 2.5 of ·the mentioned precipitated components, and only 500/o 
of uranium was precipitated. Finally at 4 X 10-5N of uranyl nitrate (curve 6) 
this ma:xiimum completely disappeared. 
The minimum followiing the »Concentration maximum« on Fig. 3 cor-
responds to the region of complex solubility of uranium. A second ·increase 
of the percentage of uranium precipitated is due to the copreoipitation of 
uranium with strontium carbonate. With decreasing concentration of uranyl 
nitrate the limits between the coprecipitation region and the region of 
complex solubility are shifted to higher molar ratios of sodium carbonate 
and uranyl nitrate (curves 2 - 6, Fig. 3). The acidity of the systems was 
influenced by the actual concentration of uranyl nitrate only at a molar 
ratio of the mentioned reactants lower than 1.5. At this molar ratio and 
at pH about 6 all -of the pH curves have an inflection reaching the value 
of pH about 7 at a molar ratio 2.5 - 3 of sodium carbonate and uranyl nitrnte. 
When the molar ratio was further increased, the acid1ty of the systems 
remained almost constant (pH about 7); the common pH curve corresponds 
to the shaded region of sodium carbonate and uranyl nitrate concentra.tiorns 
in Fig. 2. 
An attempt will be made in the following to define precisely the mutual 
relations of 'the concentrations of all of the precipitating components in the 
main regions of precipitation and coprecipitation of uranium. For reasons 
of simplicity the »concentration maximum« aind the coprecipitation region 
will be discussed separntely. 
A. The »Concentration Maximum« 
This maximum wa,s shown to occur (Figs. 1, 3, iprevious paper1) at constant 
ratio of sodium cavbonate and uranyl nitrate concentrations: 
(1) 
the final pH value of the systems being about 6 if the concentration of strontium 
chloride was higher than its »precipitation value« and if the concentration of 
uranyl nitrate was higher than approximately 1 X 10-4N. 
The »precipitation values« of strontium chloride at various constant con-
centrations of uranyl nitrate (1 X i0- 1N to 5 X 10-4N ) were determined tyndal-
lometrically. 
ln Fig. 4 the tyndallometric values taken 10 miinutes after mixing the 
systems are shown together with the final pH values of the systems (measured 
24 hours after preparation of the samples). All the exiperiments were carried 
out at a constant relation of concentrations of sodium carbonate and uranyl 
nitrate, according to equation (1) . The concentration of strontium chloride 
where the tangent on the steepest part of the tyndallometric curve cuts the 
x - axis, was regarded as the »precipitation va:lue« of strontium chloride 
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in the same manner as the coagulation values of neutral electrolytes26- 28 were 
evaluated. 
070 -· 
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Fig. 4. Tyndallometric values measured 10 min. after mixing, and pH values measured 24 
h ou rs after mixing plotted against the concentration of strontium chloride at various constant 
concentrations of uranyl nitrate. The concentration of sodium carbonate is 1.5 times the 
concentration of uranyl nitrate. The »precipit a tion values« are given by the intercepts o-E 
the tangents on the steepest part of the tyndallometric curves and the x - axis. 
In F1g. 5 the »preciipitaition values« ·Of strontium chloride, observed 10 min. 
after mixing (curve 1), as well as the co;ncentrations of strorntium chloride of 
the last clear systems, observed 24 hours after the preparation of the samples 
(curve 2) are shown as a function of the concentration of uranyl nitrate. Linear 
relations were obtaiined within the range of I X 10-1N to 2 X l0-3N of uranyl 
nitrate. At concentrations of uranyl nitrate lower than 2 X 10-3N the function 
changes sig.nificam.itly. The examination of systems with a concentration of 
uranyl nitrate below 5 X 10-4N was beyond the capability of the technique 
used, as no distinct differences in the turbidity of the systems could be 
observed. 
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The equation of the straight Hne 2 .can be written as follows: 
[SrCl2] = 0.7 [U0 2(N03) 2] - 1.36 (2) 
for equivalent concentrations of strnntium chloride and uranyl niotrate. 
By means of expressi001s (1) and (2) the conditio:ns for the occurrence of· 
the »concentration maxtmum« in the system uranyl nitrate - sodium car-
bonate - strontium chloride are thus given. Expression (1) relates the critical 
ratio of sodium carbonate and uranyl nitrate ooncentrations, the corresponding 
pH value of the systems being about 6. This equation is valid in the range of 
[Na ,co,J= 1 s, [ uo,1 No,i,J 
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Fig. 5. Precipitation values of strontium chloride obtained 10 min. after mixing (curve 1) and 
the last clear systems observed 24 hours after mixing (Curve 2) are plotted as a function of the 
concentration of uranyl nitrate. The concentration of sodium carbonate is 1.5 times the 
concentration of uranyl nitrate in all systems. 
1 X 10-1N to 1 X 10·4N of uranyl nitrate. The concentration of strontium chlo-
ride has to be equal or higher than ;given by equation (2) which is valid in the 
range of 1 X 10-1N to 2 X 10·3N of uranyl nitrate. 
B. The Coprecipitation Region 
The trela-tions .of the concentrations of the predpifating components at the 
boUJndaries of the region, where more than 85°/o of uranium was coprecipitated 
with stronHum carbonate will be defined gra1phically and analytically. 
Accordimg to the experiments ca.rried out at coostant concentration 
(2 X 10-3N) of uranyl nitrate and with variable concentrations of sodium car-
bonaite and strontium chloride\ as well as to the results obtained at constant 
concentra.tion (1 X 10-1N) of strontium chloride and variable concentrations 
of sodium carbonate and ura:nyl nitrate (Fig. 1) at the boundary of the 
copredpitation region, the concent.rations of strontium chloride and sodium 
carbonate are equal. 
If the concentration of stronUum chloride was htgher than the concen-
tration of sodium ca:rbona:te, and the ratio of the concentratio111S of sodium 
carbonate and uranyl nitrate exceeded a limiting value, more than 850/o of 
uranium was coprecipitated with stronttum carbonate. For instance, at 
2 X 10-3N of uranyl nitrate a concentration of sodium carbonate higher than 
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about 20 times the concentra1tioo of uranyl nitrate, and a concentration of 
strontium chlor~de higher than the corresponding concentration of sodium 
carbonate was required for the copredpitation of this amount of uranium. 
The corresponding ratios of the concentrations of sodium carbonate and uranyl 
nitrnte can be obtained from Ftg. 3 for various other concentrations of uranyl 
nitrate within the range o.f 2 X 10-2N to 4 X 10-5N. Considering all these facts 
and assum~ng that the actual concentra.tion of strontium chlorrde does n ot 
influence the critical ratio of sodium carbonate aind uranyl nitrate concen-
trations, as was already shown ait 2 X 10-3N of uranyl nitrate\ the boundaries 
of the regions where uran~um was copredpitated, more than 850/o were 
constructed and experimentally verified for va,rious constant concentrations 
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F ig. 6. The regions where more than 85°/o of uranium was copredpitated with strontium carbo-
nate observed at various constant concentrations of uranyl nitra te are shown in a plane of 
concentrations of strontium chloride (x = axis) and sodium carbonate (y - axis). 
In Fig. 6 the coprecipirtation regions at varfous constant concentrations of 
uranyl nitrate are shoW!n in a plane of concentrations oif strontium chloride 
(x - axis) and sodium carbonate (y -- axis) . The region limited by curve 4 
corresponds to 2 X 10-3N of uranyl nitrnte (regions 9, 10 in Fig. 4 of the 
preceeding paper1). At concentrations of uranyl nitrate lower than 1 X 10-4N 
poor reproducibility of the results was obtained probably due to the adsorption 
of urnnyl ions at the walls of the centrifuge cones. 
Jin Fig. 7 a parallel projection of the coprecipiitation body is presented, 
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Fig. 7. Parallel projection of the copreciprtation body representing the region where more 
than 85°/o of uranium was coprecipitated with strontium carbonate in a coordination system 
of the concentrations of strontium chloride (x - axis), sodium carbonate (y - axis) and uranyl 
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Fig. 8. The critical ratio of the concentrattons of sodium carbonate and uranyl nitrate, existing 
at the boundary of the region where more than 85'/o of uranium was coprecipitated, plotted 
against the concentration of uranyl nitrate. The concentration of strontium chloride was 
in all systems higher than the c;:oncentration of sodiµm carl:)onate. 
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chloride (x - axis) , sodium carbonate (y - axis) and uranyl nitrate (z - axis), 
where more than 85°/o ·of uranium is coprecipitated with strontium carbonate. 
The boundaries of the region are represented by surfaces as fu nctions of the 
changes iin concentration of the precipitating components. In order to obtain an 
analytical eX!pression defining the relationship between the concentrations 
of sodium carbonate and uranyl n itrate at the boundary of the coprecipitation 
region, in Fig. 8 the critical ratio of their concentrations was plotted against 
the concentration of uranyl nitrate. The corresponding values for the region 
with more than 85°/o of uranium co1precipitated were obtained form Fig. 6. 
A straight line was obtained in the range od 1 X 10-1N to 2 X 10-4N of 
uranyl nitrate. The equation of the straight line can be written in general 
form as foUows: 
where a and b are empirical constants, a being the intercept at the y - axis, 
and b being the slope of the straight line. Rearranging equation (3) , equation 
(4) was obtained: 
(4) 
Inserting the constants a and b, as obtained form Fig. 8, the first condition 
for the CQprecipitahon of more than 85n/o of uranium with strontium carbonate 
can be written as follows: 
(5) 
Expression (5) is valid in the range of 1 X 10-1N to 2 X 10-4N of uranyl nitrate 
for equivalent concentrations of the precipitating components. 
The second condition is given by eX!pression (6): 
(6) 
DISCUSSION 
Considering the results obtained at constant concentration (2 X 10-3N) of 
uranyl nitrate1 and the results . outlined in this •paper, it .seems probable that 
in the system uranyl nitrate - sodium carbonate - strontium chloride the 
following processes prevail: 
a) Precipitation of uranium in a narrow range of the ratio of sodium 
carbonate and uranyl nitrate concentrations (Fig. 1, 3) at a nearly constant 
pH value (pH about 6) of the systems in equilibrium (Fig. 2, 3). The exact 
conditions for the occurrence of this precipitation maximum (»concentration 
maximum«) are given by expressions (1) and (2). 
b) Ooprecipitation of uranium with strontium carbonate wa•s found to 
prevail in a wide rainge of concentrations of the precipitating components. 
The boundaries given as the ratios of the concentrations of the precipitating 
components (Fig. 8 and equality o.f eX!pressions (5) and (6)) are dividing the 
region, where more than 85°/o of ura1nium was coprecipitated from the region 
where the percentage of uranium copreci:pitated wa•s lowered by the formation 
of soluble complex urainyl di- and tri-carbooates. 
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c) The forimation of soluble complex uranyl di- and tri-carbonates was 
found to prevail in the region where sodium canbonate was present in excess 
of strontium chloride. In the region where strontium chloride was in excess 
this process was limited to a narrow range of concentrations of the precipitating 
components, dividing the regions of precipitation and coprecipitation of uranium 
(Figs. 1, 3) . 
The ratios of the coocentrat1ons of strontium chloride and uranyl nitrate 
at the bauindary of the »concentration <maximum« (equation (2), Fig: 5) 
indicate complicated precipitation processes. It was shown (Fig. 5) that 
the ratio between the »pTeci:pitation value« of strontium chloride and 
the concentration of uranyl nitrate chainged with changes in concentration of 
urainyl .nitrate. In the range of 1 X 10-1N to 2 X 10-3N of uranyl nitrate the 
concentration of strontium chloride necessary for :precipitation increased with 
increasiillg concentration of uranyl nitrate while at lower concentrations of 
uranyl nitrate the trend was opposite. This change in the :£unction may indicate 
either changes in the composition of the soliid phase or, more probably, changes 
in the composition of the mother liquor m contact. In the latter case at con-
centrations of uranyl nitrate lower than 2 X 10-aN ionic solubility has to be 
cons1dered while at higher concentrations of uranyl nitrate complex solubility, 
probably the formation of polynuclear complexes of uranium(VI) could be 
assumed. 
At the boundary of the corprecipitation region the critical ratio of sodium 
carbonate and uranyl nitrate concentrations was shown to increaise with de-
creasi:ng concentration of uranyl nitrate (Fig. 8). This trend indicates a cor-
responding lowering of the capacity of strontium carbonate for the coprecipi-
tation of uranium (expressed as the amount of uranium copreci;pitated with 
a unit amount of strontium carbonate).* 
Ex:pressions (1), (2) , (5), and (6) may be of some practical importance defining 
the conditions for maximum precipitation and coprecipitation of uranium in 
the system investigated. It may be emphasized that they are only arbitrarily 
chosen exampels to show how the complicated processes in a three-component 
precipitation syistem can be simply represented. Similar expressions can be 
derived for any region of preciipitation and dissolution of uranium in the 
systems uranyl nitrate - .sodi:um carbonate - alk1aline earth chlorides. With 
the aid of such e:x:pressiQl!ls the CQIIlcentrations of the precipitating components 
necessary for the precipitation of any given percentage of uran.i:um can be 
calculated. Such an approach offern many practical advantages. 
Further investigations are in progress to clarify the mechanism of precirpi-
ta1tion and copreciipitation ,of urani!um(VI) in the systems investigated. 
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Pravdic for reading and discussing the manuscript and to Mrs. M. Uzelac for 
skillful technical help. 
* The amount of strontium carbonate precipitated is given by the concentration 
of sodium carbonate added, since in the whole coprecipitation region the concentration 
of sodium carbonate is lower than the concentration of strontium chloride (condition 
2 for the coprecipitation of more than 850/o of uranium), and the precipitation of 
strontium carbonate can be regarded as quantitative in this range of co,.,centrations. 
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IZVOD 
Talozenje i hidroliza urana (VI) u vodenim otopinama. III. Uranil 
nitrat - natrijev karbonat - stroncijev klorid 
H. Filredi 
Ispitan je utjecaj promjene koncentracije uranil nitrata na talozenje urana u 
sistemu uranil nitrat - natrijev karbona t - stroncijev klorid. Nadene je, da 
»koncentracijski maksimum« nastaje k ad odnos i ekvivalentnih koncent racij a taloznih 
komponenata odgovaraju slijedecim izrazima: 
[Na2COa] 1.5 1[U02(NOah] (1) 
[SrCl2] > 0.7 1[U02(NOah] - 1.36 (2) 
208 H. F-OREDI 
Ravnotefoe pH vrijednosti odgovarajucih sistema iznosile su oko 6. Jednadzba 
(1) vrijedi u koncentracijskom podrucju od 1 X 10-1N do 1 X 10-4N uranil n itrata, 
dok izraz (2) vrijedi u podrucju od 1 X io-1N do 2 X io-3N uranil nitrata. 
Slijedecim izrazima definirani su odnosi ekvivalentnih koncentracija talofoih 





0.76 '[U02(N03}2) + 0.7 
(3) 
(4) 
Izraz (4) vrijedi u podrucju od 6 X 10-2N do 2 X 10-4N uranil nitrata. Funkcio·· 
nalna ovisnost koprecipitacije urana o koncentraciji taloznih komponenata, koja 
je definirana jednadzbama (3) i (4) prikazana je i graficki pomocu talofoog tijela 
u koordinatnom sustavu stroncijeva klorida (os x), natrijeva karbonata (os y) i 
uranil nitrata (os z). 
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